Investigating temporal trends In groundwater nitrate concentrations

Situation

Nitrate Is a drinking water concern for many Wisconsin
communities and rural residents that rely on groundwater as
their primary water supply. Wisconsin communities have
spent upwards of $32 million on efforts to reduce nitrate in
municipal water supplies. Many private well owners that
undertake nitrate reduction efforts spend an average of
$7,200 for a new well or $800+100/yr on water treatment
[1]. Understanding whether nitrate concentrations are
Increasing or decreasing is of interest to water utility
managers, private well owners, conservation professionals
and those that enforce water quality standards.

Natural concentrations of nitrate in groundwater are
generally less than 1 mg/L. Elevated levels provide
evidence that groundwater has been impacted by local
land-use activities. Changes in nitrate often indicate
changes in land-use or agricultural management practices.
In an effort to focus resources in areas of most need and
benefit, long-term monitoring of nitrate can be used to
understand if groundwater quality has improved or declined.

Transient non-community water systems are required to
regularly test water for nitrate. This existing long-term
dataset provides a unigue opportunity to evaluate temporal
changes in shallow groundwater nitrate concentrations.
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36 Ibsfac x 20 acres = 720 lbs

20 Ibs/septic system x 36 septic systems= 720 lbs

Using these numbers: 36 septic systems on 20 acres (0.55 acre lots) needed to achieve

90% same impact to water quality as 20 acres of corn
The amount of nitrate that leaches below a given field is
related to both the type of crop grown and the local soils or Crops have varying recommendations for nitrogen fertilizer application based on economic optimal yield Statewide agricultural inputs account for the vast majority of nitrate found Elevated nitrate can sometimes be caused by densely developed areas
geologic conditions [3]. The plane represents leaching curves established by fertility experts. While economically beneficial to apply at the rates seen above, not in groundwater, followed by septic system and lawn care practices [4]. with on-site wastewater treatment systems. Unless wells are directly

potential (green = low, red = high) under various cropping all of the nitrogen applied at these rates is taken up by the plant. Using the N difference method, it is
estimated that in the Midwest only 37% of N fertilizer applied to corn is taken up by the plant [2].

systems and contamination susceptibility.

down gradient of a septic plume, however, most septic systems do not
cause widespread nitrate impacts to groundwater [5,6,7].
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